This paper analyzes the impact of continued rapid, growth in china on her trading partners using a multiregion, applied general equili,brium model. con_ trary to conuentional wisdom, we find that most deueloping countries benefit from china's growth. Product dffirentiation plays a key role in this flnding. systematic analysis of these welfare gains shows that, as exfected,, simple terms of trade calculations based on net trade positions and aaerage world price changes Predict a loss for the deueloping countries. Howeaer, with the exceptions of south Asia and rhailand, this /oss l's oaershadowed, by a positiue rnnue_
ment in region-specifi,c explrt price indices. Second-best effects also play a signifi.cant role in the gains for a number of the deueloping countries. UEL Classification: Fl1, F15) l. Introduction
A. Rapid Growth in China
Recent projections by the World Bank have China tripling in size over the period (Table 1) . With a population of I.2 billion, China has attracted investors seeking to gain a foothold in what is potentially the world's largest market. In 1994, China accounted for 20o/o of all foreign direct investment in developing countries (Garbaccio t19951) .The development of the Chinese economy has become a focal point for the attentions of economists, businessmen, and politicians around the world.
During the period r977-L994, china's exports and imports grew much more rapidly than did the worldwide average. Indeed, over this 17 year period, china's share of global hade quadrupled, raising it to the world's llth largest exporter in 1994 (Garbaccio [lggs] ). china's share of merchandise imports coming into the u.S. have grown exponentially, from a negligible 0. 06% in 1972 06% in , to 6.0% in 1994 Table 1 ). The prospect of continued rapid growth in Chinese exports of light manufactures raises concerns among other developing countries about potential adverse effects on their prospects for growth. Will continued rapid growth in China displace its labor-abundant competitors in the largest consumer goods market in the world? on the other hand, simultaneous, rapid growth in chinese imports has created significant opportunities for other exporters. which of china's trading partners are most likely to benefit from this growth, and which are likely to lose?
The objective of this paper is to provide a systematic analysis of the impact which rapid growth in china is likely to have on other countries over the next decade. To achieve this objective, three unique methods of analysis are employed. First, to account for critical interaction between China and other regions, an applied general equilibrium model is employed. Second, the sensitivity of model results to values employed for trade parameters is systematical$ investigated through a highly efficient numerical integration approach. Third, in order to thoroughly analyze the welfare impacts of china's growth, a newly developed technique for decomposing welfare changes is employed.. The paper is structured as follows. First, the methods mentioned in the preceding paragraph are presented in more detail. This section also includes a discussion of the mechanisms through which China's growth can affect the weHare of other regions. Second, results from a base case projection where china grows rapidly over the period lggz-200s are presented. Third, the weHare impacts of rapid growth in china are examined in more detail by comparing the base case scenario of rapid growth in china to a scenario where China stagnates. We conclude that fears of negative welfare effects stemming from china's growth are overblown, and altogether mis- In order to quantify the impact of China's growth on her trading partners, it is necessary to have a tool for projecting future patterns of global production, consumption, trade and prices, conditional on rates of regional economic growth. The basic idea is to simulate these patterns to the year 2005, with and without rapid growth in China. By taking the difference between these two projections, we will then be able to ascertain the impact that China's growth is likely to have on its trading partners.
While there are many vehicles for constructing projections, few of these satisfy the requirements for this exercise. First of all, due to the importance of third country effects, the analysis should include all of Chi,na's trading partners at some level of aggregation. Since growth is inherently economywide in nafure, the framework must also cover all economic actiaity in each country. This would normally point towards the use of a global macroeconomic model. However, as will be seen below, intersectoral effects play an important role in determining how others respond to China's growth. These effects are general$ not well-developed in macroeconometric models. This combination of the need for sectoral detail, while maintaining global, macroeconomic coverage leads us to the use of a multiregion, applied general equilibrium (AGE) approach. In this paper we employ a modffied version of the Global Trade Analysis Project (GTAP) model (Hertel and Tsigas t19971) to make projections to the year 2005.
The GTAP model is a relatively standard, multiregion, AGE model, which assumes perfectly competitive markets and constant returns to scale technology. It is implemented in Gempack and is solved via non-linear methods. Unlike most multiregion AGE models, GTAP utilizes a sophisticated repre sentation of consumer demands (the constant difference elasticity implicit expenditure function first proposed by Hanoch in [1975] ) which allows for differences in both the price and income responsiveness of demand in different regions depending upon both the level of development of the region and the particular consumption patterns observed in that region. This plays an important role on the demand side in constructing projections during a period of rapid growth in a subset of countries. as is the case here.
on the supply-side, differences in relative rates of factor accumulation interact with differential sectoral factor intensities to drive the projections. The production system used in this paper goes beyond the standard GTAp model by distinguishing sectors by their intensities, not only in agricultural land, labor, and physical capital, but also in human capital. (All factors are assumed perfectly mobile within regions but internationally immobile.) Thus, in a region where human capital is accumulating rapidly, relative to other factors, we expect the human capital intensive sectors to expand at the expense of other activities. These "Rybczynski effects" have been found to be important determinants of structural change (Krueger llg77l; kamer [1987] ; Martin and Warr [19931; Gehlhar, et al. 17994] ).
The 37 sector input-output structure imbedded in the GTAP data base also captures differences in intermediate input intensities, as well as import intensities, by use. Product differentiation between imports and domestic goods, and among imports by region of origin, allows for two-way trade in each product category, depending upon the ease of substitution between products from different regions. This is essential if we are to assess the implications of economic growth for bilateral trade patterns in the pacific Rim. The regional aggregation employed is presented in Table 1 . Note that Hong Kong and Taiwan are treated as separate regions (i.e., as trading partners of China).
Macroeconomic closure in the model is obtained with several key assumptions. Firstly, land,labor, and capital are fully employed, and all returns to these factors accrue to households in the region in which they are employed. Final demand in each region is governed by a representative, regional household which allocates regional income across private consumption, government expenditure and savings according to a Cobb Douglas utility function. The sum of regional savings equals global savings, which in furn must equal global investment. The latter is normally allocated across regions in order to equate expected rates of return. However, in this paper we are shocking the (normally fixed) capital stocks exogenously. Therefore, we require regional investment to increase in proportion to regional capital In the simulations presented in this paper, we utilize exogenous projections of each region's endowment of agricultural land, physical capital, human capital, population, and labor force as well as total factor productivity (IFP). These are obtained from the World Bank. Capital stock projections were generated by adding investment in each year and subtracting depreciation using the methodology of Nehru and Dhareshwar [1994] . The human capital projections were based simply on the growth in the stock of post-secondary educated labor in each country during the 198G87 period (Nehru, Swanson, and Dubey t19941) . The stock of agricultural land was held constant throughout the analysis. Base case estimates of sector and factor neutral total fiactor productivity (fFP) growth rates for each of the 10 regions are derived based on projected growth in factor inputs and the World Bank's real GDP projections. Rates of growth in agricultural sector TFP were assumed to be slightly faster than for nonagriculture (Q.7%/year) based on evidence from Bernard and Jones [ 1993] .
From the cumulative growth projections in Table 1 , it is clear that China stands out with a very high rate of capital accumulation, and an extraordinary rate of implied total factor productivity growth, which combine to result in a tripling of real GDP over this 1.3-year period. The high rate of investment and the modest growth in population and labor force in China point towards a significant capital deepening of that economy. This should fuel growth in heavy industry in the coming decade. The high rate of TFP growth may be attributed in part to the changing composition of the economy over this period, as China grows its way out of stagnant state-run industries, becoming more of a market economy.
We also incorporate the recent Uruguay Round agreement into our projections for the year 2005. This is done by specifying the associated cuts in tariffs, tariff equivalents and export subsidies. Most of this information is obtained from the WTO's Integrated Data Base (Reincke t19971). However, our experiment does not include cuts in protection in China, as that coun-1. In order to insure that global invesfrnent does not exceed savings in this comparative static model, all regional inveshnent must be scaled up or down by a common factor which is endogenously determined.
Channing Amdt, Thomas Hertel, Betina Dimaranan, Karen Huff and Robert McDougall 511 try's offer to the wro is still pending. Finally, since reform of the system of textile and apparel quotas is an important part of the uruguay Round, we also incorporate the accelerated quota growth rates, as specified under the Agreement on Textiles and clothing (Hertel, Martin, yanagishima, and Dimaranan t19951) . while these quotas are to be abolished altogether at the end of the year 2005, there are a number of "safeguards" and loopholes in the agreement, and there is some doubt about whether complete reform will be obtained. Therefore, we have chosen to stop the projection prior to this final hour, thereby leaving the quotas in place in 200s, albeit at their accelerated (ess-binding) level. All other policy interventions are modeled as ad valorem interventions. Given projections of thes6 variables, the model can be solved for the level and structure of output in the year 2005. The GTAp model maintains all of the restrictions imposed by economic theory; changes in consumer demands are constrained to add up to changes in total spending; each group's income is determined by spending on its output; each region's total exports equal total imports of these goods, by other regions, less shipping costs. The ability of the GTAP model to perform projections of this type has been investigated through a backcasting exercise designed to examine how well the model can explain the differences in East Asian trade patterns between the model's base year ll992l and those observed a decade earlier (Gehlhar [1994] , t1gg7l).
Using only information on the differences in factor endowments between 1992 and 1982, Gehlhar was able to provide reasonably accurate projections of trade shares in 1982, once human capital was included.
The ten aggregated sectors employed for this analysis are listed in Table  2 .'I\e relationship between these sectors and the 37 sectors available in the GTAP database are given in appendix Table A1 . The uruguay Round reforms featured in this projections exercise are most significant in the case of the food and clothing sectors. These are also sectors where china's growth is expected to have a significant impact on world markets. consequently, we have disaggregated food into primary agriculfure and manufactured food products and the clothing industry is disaggregated into textiles and wearing apparel. other sectors have been aggregated into a manage able number of groups, with manufacturing sectors grouped according to their primary factor intensities. For analysis oflong term changes in trade patterns, such as these projections, Gehlhar [1994] also found that results were sensitive to values employed for Armington trade parameters. Furthermore, he found that increased values for Armington trade parameters enhanced the capacity of the model to project changes in trade shares. This is a logical result since fumington trade parameters exist primarily to reflect rigidities in actual trade flows. Over longer periods of time, such as the 13 year time span considered in this analysis, these rigidities should diminish. However, Gehlhar's work is only a single exercise. It remains unclear by how much one should increase the values for Armington trade parameters or even whether one should increase them at all. The standard values employed in the GTAP database are obtained from Zeitsch, et aI.,llggll who surveyed the econometric literature and performed some additional estimation for NewZealand imports.
Dug to this lack of information concerning the appropriate point estimates for Armington trade parameters, we have opted to specify distributions for these parameters. Two trade parameters exist for each commodity. The first, on governs substifutability between imports of commodity i from different sources. The secon d, oa, specifies the elasticity of substitution between aggregate imports of commodity f and domestic i. Here, we assume that the elasticity of substitution between aggregate imports of commodity f and domestically produced i, o4, is uniformly distributed over the interval Td/zto 2yowhere 7, is the value for o7 as specified in the GTAP database. Furthermore, we maintain the restriction that Zoa = o, which has been embedded in the GTAP parameter file, based on the work of Zeitsch, et al. (119911, Table 3 .7). Consequently, each commodity in the model is associated with one random exogenous parameter governing its overall price responsiveness in trade.
Since these parameters are random variables, the model results are also random variables. We employ advanced numerical integration techniques to obtain estimates of means and standard deviations of model results (DeVuyst and Preckel [1996] ;tundt and Pearson [1996] ;tundt [1996] ). The presence of standard deviations allows us to determine systematicallv which 
C. Decomposition of Welfare Effects
There are four ways in which China's growth can aJfect other regions. They are: terms of trade effects, allocative efficiency effects, interaction effects between growth in China and endowment growth in other regions, and interaction effects between growth in China and technical change in other regions. We examine each in turn.
Terms of Trade Effects: The most obvious mechanism through which growth in China can affect weHare in other regions is through changes in the terms of trade. Those counfries which are net exporters of capital goods are likely to benefit for the simple reason that the investrnent fueling rapid growth in China generates a surge in imports of investment goods. On the other hand, countries seeking to expand their exports of light manufactures and consumer goods are more likely to be adversely affected by rapid expansion of the Chinese economy since increased capacity to produce and export these goods tends to lower world prices. However, the expansion of Chinese domestic consumption as a result of increased incomes will raise demand worldwide, and this has the potential to improve the terms of fade for exporters of some consumer goods, fuels, and other intermediate goods and services.
Predictions of the likely change in the terms of trade for China's kading partners are complicated by rigidities in bilateral trade patterns, due to product differentiation (e.g., Feenstra t19941) and various institutional factors. Those countries with close export ties to China are more likely to gain than those countries exporting a small share of their goods to China. Similarly, countries sourcing a large share of imports from china are more likely to gain from Chinese growth (and hence lower prices for Chinese products), than are countries which do not import many of their goods from China. Finally, exporters who find themselves competing head-to-head with Chinese goods in third markets are likely to lose from this growth.
Sorting out these terms of trade effects can be difficult. Here, we adopt the approach of decomposing the change in the ratio of export to import prices, t proposed by McDougall [1993] , and reproduced in equations (1)- Channing Arndt, Thomas Hertel, Betina Dimaranan, Karen Huff and Robert McDougall b15 (a). The impact of china's growth on the terms of trade can be decomposed into three separate effects: the world price effect, the export price effect, and the import price effect. The first term on the right hand side of the terms of trade decomposition (1) refers to the world price ffict. As shown in (2), this equals the sum over all traded commodities of the product of a country's net trade share (the difference between export and import shares) for good i: (S,; -S,;) and the percent change in the price of i, !,;, relative to an index of average world prices (rt*t-0).2 Therefore if, on average, a country is a net exporter of goods for which faster growth in china means higher world prices, then it will benefit. This is very intuitive, and it appears to be what most economists have in mind when they assess the likelihood of an individual country gaining from China's growth.
Terms of trade: 47= lATl;+ llTr,_ ltTr,
World price effecl ATru= (S, -S,). (0*t-f *)
Export price effecl ATru= Su;. (0,; -f *;)
The second term in equation (1) refers to the export price ffict associated with china's growth. As shown in equation (3), this equals the sum of export share-weighted, relative price changes, where the relative price in question is the ratio of the exporter's price for commodity i, relative to the worldwide average. In percenfage change form, this is given by: (b,, -!*). The degree to which these two prices can diverge is a function of the extent of product differentiation in market f. For a homogeneous product this term will be zero. rn contrast, for a commodity with a high degree of product differentiation across regions of origin, such as services, the divergence between prices received by different exporters can be significant.
The final term in equation 1 refers to the import price ffict on the terms of trade. As seen in (4), this is the mirror image of the export price effect. Here we capture the import shareweighted change in the country-specific price index, relative to the average world price: (p-; -0*). What is likely to 516 China in 2005: Implications for the Rest of the World cause this to change? One of the most important factors will be the share of imports sourced from China. If this share is high, then rapid growth and lower prices in China will translate into cheaper imports (relative to the worldwide average), and hence an improvement in the terms of trade. (Note the negative sign on the last term in equation (1).)
Allocative Effrciency Effects: The second determinant of the impact that China's growth is likely to have on other counhies is the allocative efficiency effect. This is less obvious to many analysts, as it hinges critically on second-best arguments. Figures \a and 1D (adapted from Loo and Tbwer 119891) offer a graphical exposition of this effect. Figure 1a portrays a s.mall, oBen economy, with two sectors and one mobile factor of production-labor. The lines a-t, and D-8. represent the marginal value product of labor (MVPL) in sectors A and B, evaluated at world prices. Their intersection identifies the optimal allocation of labor (I*) between the two sectors. However, labor market equilibrium is determined by the intersection of the MVPL lines, eaaluated at producer pri.ces. This equilibrium lies at point e in this diagram, due to the presence of an ad ualorem output tax on,4, which drives a wedge between the price of .4 on the world market and refurns to domestic producers. As a consequence, a so-called "Harberger triangle" appears in the figure, indicating the value (at world prices) of forgone output due to the excessive use of labor in sector B. At the margin, the magni tude of this distortion is denoted by r, the difference in marginal value products of labor at world prices in the two sectors at the initial equilibrium, e. The presence of this distortion raises the possibility of second best effects when the economy is subjected to an external shock.
In this paper, the external shock to China's trading partners comes in the form of border price changes. Taking sector B's output as the numeraire, consider the effect of a rise in the relative price of good ,4, as depicted in Figure 1b . This shifts up sector As MVPL schedule at world prices, and also at domestic producer prices assuming the distortionis ad aalorem in nafure. (See Lno and Tower [1990] for an in-depth analysis of alternative policy regimes.) Consequently, the allocation of labor shifts in favor of sector.4, from e to ei The resulting gain to this economy -the shaded area in Figure  1b -may be decomposed into two parts. The terms of trade component is given by the shaded area denoted TOT It reflects the higher price received for initial exports, which is the difference between output and domestic consumption. [Consumption of A, ,in labor units, is denoted by Co.Here, it is assumed that the income effect precisely offsets the substitution effect in consumption, so that Co is unchanged.l In a higher dimensional example, with differentiated products, area TOT could be decomposed as outlined in equations (1) -(4).
The second part of the weHare change in Figure lb , results from the reallocation of labor from sector B to sector A. In an undistorted economy, this would play no role. However, in Figure 1b , reallocation of one unit of labor from B to A generates an immediate gain equal to c, as the marginal worker moves into the sector with the higher marginal value product at world prices. The reallocation of labor due to the price rise for,A results in a gain equal to the area labeled "efficiency gain" in Figure 1b . The size of this area clearly depends on the size of the initial distortion, as well as the change in the asso ciated quantity. Formal quantification of these individual allocative efficiency effects can be generalized to higher dimensions in a small, open economy, as shown by Keller [1980] . Implementation in a multiregion AGE model is more complex, but follows the same principles (Huff and Hertel t19961).
Endoumrent Growth and Technical Change: If a region experiences growth in the stock of labor, capital, hurnan capital, and land endowments or technical progress in the use of any of these factors, this leads to changes in aggregate welfare. These increases in the stock of endowments and TFP gains interact with the value of existing endowments to produce aggregate welfare gains. Consequently, a non-linear relationship exists between the (exogenously defined) level of increase in the endowment or rate of technical progress in its use, the value of the endowment, and the magnitude of the welfare shift. For example, if the rental rate on capital falls dramatically following an increase in the capital stock, the increment to the capital stock is a smaller contributor to welfare than would be the case. had the rental rate on capital remained unchanged.
Since China's growth or stagnation affects returns to endowments in other regiozs, endowment growth and technical progress in these other regions do not have the same impact on those regions'weHare in the "China grows" versus the "China stagnates" scenarios. For example, suppose that a rapidly growing China imports significantly more human capital intensive channing Arndt, Thomas Hertel, Betina Dimaranan, Karen Huff and Robed McDougall 519 goods, such as aircraft, than a stagnant china. compared to the stagnates scenario, growth in chinese imports of human capital intensive goods drives up prices for these goods with a portion of this price increase reflected in increased returns to human capital itself. Since human capital is more valuable in the "grows" versus "stagnates" scenario, increases in the stock of human capital in the non-china regions (or technical progress with respect to human capital) contribute more to non-china weHare in the former case.
Assessing the relative roles of terms of trade effects, allocative efficiency effects, endowment effects, and technical change effects is a complex task. In this paper, we offer the first application of a multiregion, general equilibrium decomposition of welfare change (Huff and Hertel [1996] ), in order to assess the relative magnitudes of the four effects listed above. In addition, the decompositions identily in detail the sources of change in welfare on the part of china's trading partners for each of the four effects.
lll. Base Case Results
As explained in Section II, we fiilize the exogenous projections of each region's endowment of agricultural land, physical capital, population, labor force, and GDP presented in Table 1 to simulate the world economy in 2005. Policy changes agreed to in the Uruguay Round are also incorporated into the projections. Results from the base case projections may be summarized in a number of different ways. one convenient method is to examine the change in composition of value-added (at constant prices) in each of the regions. As noted above, these structural changes are the combined result of demand side forces (differentials in income elasticities of demand) and supply side forces (differential endowment growth rates interacting with factor intensities). A complete listing of these changes is provided in appendix Table 42 .
For purposes of discussion, we have chosen to highlight, in Figur e 2, the mean change in composition of value-added for three regions. The first set of bars refers to the combined united States and canada (usc) region. The most striking effect here is the reduction in the share of total, real valueadded generated by the wearing apparel industry (!vApp 30%. This is due to the combined effects of ongoing structural change and growth in import quotas under the Uruguay Round Agreement. Since wearing apparel is intensive in unskilled labor, it is expected to shrink in a region where physical and human capital is abundant, relative to other regions, and expanding in supply more rapidly, relative to labor. Furthermore, the Agreement on Textiles and Clothing provides for rapid acceleration of quota growth rates over this period. Similar, but less pronounced shifts are evident in textiles (Text) and light manufactures (LMnfc). Declines in the share of food and agricultural production are part of a continuing worldwide trend toward a smaller share of GDP claimed by these activities. As nations grow richer, their propensity to spend additional increments of income on food diminishes, thereby leading to a gradual decline in this sector's overall importance in the economy. Of course, by construction, the share of economywide real value-added cannot decline for all sectors. By definition, reductions in one area must be offset by increases in others. A main area of increase for the USC region in this projection is the large, human capital-intensive, transport, machinery, IT I t channingAmdl Thomas Hertel, Betina Dimaranan, IGren Huffand Robert McDougall 521 and equipment (TM&Eq) sector. The share of total value-added generated by these activities is projected to increase by 3ok. The share of services (Svces) activity is also projected to increase. This share is already very large; thus the potential for a significant percentage is quite limited. Finally, natural resources' (NRes) share of value-added increases as well (though the standard deviation presented in Appendix Table A1 indicates that the direction of change is sensitive to trade parameter values).
The second set of bars in Figure 2 shows the mean changes in composition of real valueadded in Thailand over the lggz-200s period. This is rather different from the us and canada projections. once again, wearing apparel stands out, but this time due to its large percentage increase. The light manufactures sector expands even more dramatically. These are labor intensive sectors in a labor abundant country. Also, the quotas imposed under the Multifiber Arrangement have constrained expansion of the textiles and wearing apparel sectors. Therefore, the Agreement on Textiles and Clothing presents a significant opportunity for expansion of wearing apparel production. To accommodate expanding sectors, resources are shifted out of rural, agricultural activities, as evidenced by the relative contraction of primary agriculture. This shift is further encouraged by the uruguay Round Agreement in agriculture, which cuts average import tariffs on food into Thailand from 59.8% to 34.5o/o (Hertel, et al. llgg1l , Table 1 ).
The final set of bars in Figure 2 shows the mean change in composition of value-added in china over this projections period. (See also table 2. column 1.) Here the rural-urban shift is strongly evident, with light manufactures increasing its share in valueadded by Zgyo, and heavy manufactures by 52%. Meanwhile, the large agricultural sector in china is projected to decline in relative importance by 18%, thereby releasing resources for increased manufacturing activity. This results in a very strong increase in Chinese exports, as shown in the second pair of columns of rable 2. cumulative (13 year) increases are 289vo for light manufactures exports and 7go/ofor heavy manufactures (see Table 2 ). The third pair of columns in Table 2 show that chinese imports also grow rapidly in the base case simulation, especially for textiles, transport machinery and equipment, and services. This leads us to the central question in this paper: How will china's trading partners be affected by this rapid growth? clearly this will depend on where china's growing exports are shipped, and which countries supply the increase in imports required by this rapidly growing economy.
Regarding exports from China, the most striking figures are in light manufactures (LMnfc). High levels of current exports coupled with large percentage increases, result in significant volume changes. These are also reported in Table 2 , where volumes are measured in millions of $US, calculated at base period [1992] prices. The majority of this increase in light manufactures exports is directed towards the USC and WEU markets ($20.9 and $18.8 billion, respectively).3 Standard deviations on these two volume increases are also relatively large ($6.9 and $7.8 billion, respectively) indicating that Chinese penetration into these markets could be even larger for some values of the trade parameters. In light of the fact that many other developing countries are hoping to use North American and Western European markets as a springboard towards further industrialization, this projected increase raises some concerns about their growth prospects.
One possibility is that exporters displaced from the USC and WEU markets will find alternative export opportunities to China itself. Transportation, machinery, and equipment (TM&Eq) impacts dominate the import volume figures in Table 2 . T\e strongest bilateral increases are for WEU, followed by Japan and USC (see appendix Table A6 ). Coppared with these three developed regions, volume increases for Chinese imports from developing countries tend to be much more heavily weighted towards food, fiber, and natural resource-based products. Furthermore, the standard deviations on the volume of Chinese imports are relatively small. Thus, across a broad range of values for trade parameters, the flow of goods between China and the industrialized world (North America, Western Europe, and Japan) appears likely to increase substantially. This reinforces the fears of these countries that China's growth could have adverse consequences for other developing economies. However, without a rigorous analysis of this issue it is difficult to say who will gain and who will lose. The next secfion provides such an analysis.
lV. Assessing the lmpact of China's Growth
The base case results discussed above involve a combination of all of the growth shocks listed in Table 1 . How much of this is attributable to China's rapid growth, and how much is due to the growth (or lack thereo0 on the part of her trading partners? In ordei to evaluate this we introduce an alternative experiment in which the chinese economy stagnates.In particular, all endowments are assumed to grow at the same rate as populati on (LZ%), thereby eliminating growth in per capita GDp Rates of growth for endowments and total factor productivity (fFp) in the other regions remain the same as in the base case. Gross domestic product in the non-China regions adjusts endogenously to the new global economic environment. we then deduct the results in this alternatiue projection for 200s, from those in the base case, in order to isolate the ffict of rapid growth in China on her trading partzels. Results from this scenario are presented in Tables &5.
A, Trade Efiects
Appendix Table A7 reports the impact of china's growth (1.e., base case minus stagnant case) on global hade by commodity. China's growth boosts trade in textiles (10.2y") and wearing apparel (s.s%) most. (These large increases occur despite the existence of quotas on exports to usc and \ rEU.) Next come light and heavy manufactures (5.9% and 5.g%), followed by transport, machinery, and equipment and services. The relatively small standard deviations shown in appendix Tabre 46 indicate that these trade volume changes are quite robust to uncertainty in the trade elasticities. However, our main goal in this paper is to calculate the welfure effects of China's growth -a topic to which we turn now.
B. Welfare Efiects
The first two columns in Table 3 The remaining columns of rable 3 decompose these regional welfare gains into the four components discussed earlier.a The terms of trade effect evaluates the impact of changing world prices on the welJare of each region, conditional on the current allocation of resources i,n that region. The terms of trade effect is positive for most regions excepting those regions which suffer an overall weHare loss, Thailand and south Asia. Also, for Thailand, the Tor effect is highly variable with a standard deviation of 9402 million, which is almost as large as the aggregate weHare loss of $496 million. For the remaining regions, the ratio of mean to standard deviation for the terms of trade effects reveals that, with the exception of Indonesia, most regions can confidently expect terms of hade gains (using a threshold of two standard deviations). The gains to non-China regions owing to the terms of trade effects amount to $36,862 million, or about 58% of the total weHare gain.
Allocative efficiency effects, e.e. changes in the efficiency of resource use in these regions, also contribute significantly to the aggregate welfare effect. Here, the impacts are less definitive. In six instances, the mean effect lies less than two standard deviations fuom zero. Among this group of six, three negative signs indicate a possible decrease in efficiency in Hong Kong, the Philippines, and South Asia. For five of these six regions, this effect is negligible. However, in Thailand, the allocative efficiency effect is highly variable (standard deviafion $us 4s7 million) and potentially a significant contributor to aggregate welfare change.
The next column of rable 3 reports the effects of interactions between
4. An exhaustive derivation of the decomposition equations used in this paper is proved in Huffand Hertel [1996] . endowment growth in other regions, on the one hand, and China's growth, on the other. Since China's growth or stagnation affects world prices, the contribution of an increment to endowments is not the same in the China grows versus the China stagnates scenario. For most regions, endowment growth contributes significantly more to aggregate welfare in the "grows"
versus the "stagnates" scenarios. This occurs because China's growth tends to lead to an appreciation in factor prices in other regions. Only Indonesia, Thailand, and South Asia benefit more from endowment growth in the stagnates versus the grows scenario. Not coincidentally, these are the same regions which experience negative or uncertain terms of trade effects. The final two columns in Table 3 report the impacts of interactions between technical change in other regions and China's growth as well as a residual term. The decomposition of weHare into the four preceding effects fails to capture the impact of capital depreciation as well as an adjustment due to non-homotheticity of preferences lsee Huff and Hertel [1996] for more detailsl These impacts are included in the residual column. Both the impacts of technical change and the residual are quite small in relative terms and will not be discussed further.
The three main effects, terms of trade, allocative efficiency, and endowment growth are all important. In fact, each of the effects is the most important effect (argest absolute value) for at least one region. The terms of trade and weHare decompositions mentioned earlier permit one to trace, in detail, the origins of these welfare figures. The decompositions enhance transparency of model results. To illustrate the decompositions, we investigate in more detail selected terms of trade and allocative efficiency results fromTable 3.
C. Terms of Trade Decomposition
Recall from equations (1)-(4) that the change in a region's terms of trade may be decomposed into three distinct parts: that portion owing to the interaction of net trade shares with average world price changes, and the two increments owing to changes in region-specific export and import prices. growth is beneficial for the wealthier regions. In particular, United States and canada, western Europe, Japan, and Row (Row trade is dominated by Australia and New zealand) all gain from the world price changes induced by china's growth. This result stands in sharp contrast to the effect on the lower and middle-income countries, all of which show a negative sign in this column of rable 4. Furthermore, the world price effect is significant, using the two standard deviation threshold, for all lower and middle-income countries excepting Hong Kong. Therefore, if we assumed that all goods were homogeneous (only one price), then we would conclude that china's growth is indeed detrimental to other developing countries' terms of trade.
The world price effect may be further decomposed by examining the individual components of this expression, as suggested by equation (2). (Appendix Table A11 presents this decomposition of the world price effect of China's growth on Thailand.) since products are in fact differentiated by source (not homogeneous), total terms of trade changes also depend upon destinations for exports and sourcing of imports (recall equation (3)). The second column denotes the exfiort price effect's contribution to the total terms of trade change. This effect is positive and significant for all non-china regions except Thailand. Further, the standard deviation on the export price effect in Thailand indicates that this effect is positive for many parameter values. The sign on the export price effect indicates that, for most regions, export prices rise, relative to the world average. How can this be? owing to very rapid growth in china, the average export price for Chinese products is about l2o/o lower in 2005 under the base case than under the China stagnates scenario. Relatively speaking, all other regions'export prices are, therefore, enhanced. The strongest export price effects are felt by Taiwan and Hong Kong, which are the two countries most closely tied to China. Rapid growth in China translates strongly into increased demand for products supplied by these two regions.
'I\te import price ffict (recall equation (4)) associated with china's rapid growth over the period rgg2-200s is given in the third column of rable 4.
Here, again, Hong Kong stands out, this time due to the fact that it sources a very large share of its imports from china. Therefore, lower chinese export prices, relative to other regions'prices, translate into lower import prices for Hong Kong, relative to the worldwide average. Impacts on remaining regions are diverse with half experiencing positive and half expe riencing negative import price effects. These effects are relatively consistent in sign across trade parameters. The mean import price effect lies within two standard deviations of zero for only three regions: Taiwan, Indonesia. and Sub-Saharan Africa.
The last column in Table 4 reports the total terms of trade effect. It is clear from these entries that Hong Kong is far and away the largest beneficiary of rapid growth in china.s This gain accrues primarily through the export and import price effects due to Hong Kong's close trading relationship with china. Hong Kong is followed by Taiwan, Japan, Row Korea, and western Europe. The remaining less affluent countries tend to benefit to a much smaller degree. The direction of terms of trade impacts in Indonesia, Thailand, and south Asia appears to be dependent on trade parameter values.
D. Allocative Eficienry Effects
Appendix Table A12 provides a decomposition of the allocative efficiency effects, by commodity, for each region. Recall that these changes in efficiency are the product of distortions in individual markets u in Figures 1a and  lb) and changes in the quantity of each commodity transacted under that taxlsubsidy (dL in Figure 1b) . Thus, for example, with relatively high tariffs on light manufacturing imports into United states and canada, increased purchases from china result in an improved allocation of resources. Indeed. the total efficiency gains associated with light manufactures in the uSC equal $1100 million, which is about 55% of the allocative efficiency gain for the United States and Canada region as a whole.
For Thailand, Table 3 showed that allocative efficiency effects are highly variable relative to the aggregate welfare loss. Both the strong allocative gains in United States and Canada as well as the high variability in allocative effects in Thailand offer evidence of significant interactions between postUruguay Round distortions and quantity responses to china's growth. In 5. This result occurs despite the fact that the version 3 GTAP data set used in this analysis places all of Hong Kong's reexport trade on a direct basis. Thus countries trading with china, via Hong Kong, but using the latter solely as an intermediary, are viewed in the model as trading directly with China. order to illustrate a further decomposition of these efficiency effects, we provide in Table 5 a more detailed breakdown of import-related allocative efficiency effects in Thailand, (see also AppendixTables A&A10). Table 5 shows the decomposition of allocative efficiency effects, by commodity, with respect to import taxation for Thailand. The bulk of the import allocation losses arise in the textile sector. Mean import volume declines by $760 million as a result of China's growth (column 2 of Table 5 ). Column 3 of rable 5 shows that the bilateral trade-weighted, aaerage, post-uruguay Round tariff equivalent on imports is 29Yo. This tariff on textiles restricts volume of textiles imports. As shown in the preceding column, an emergent china has the effect of reducing imports of textiles sfill further. This reduction in imports occurs even though world prices for textiles decline as a result of China's growth (see appendix Table AZ ). The behavior of the wearing apparel industry helps to explain the contraction in imports of textiles. competition from china in wearing apparel causes Thailand's production of wearing apparel to decline (-14%). Since textiles are major intermediate inputs into wearing apparel production, imports of textiles and domestic production of textiles decline by llvo and 6% respectively. Thus, china's growth causes the share of imported textiles in total use to decline despite the decline in world prices. This interaction of China's growth with the existing tariff distortion produces an allocative efficiency loss. However, this loss is uncertain, due to the fact that the decline in textile import volumes is highly variable (standard deviation 3515 million) .
V. Summary and Conclusions
If china continues to grow at the rate projected by the world Bank, it will be three times as large in 2005 as it was in Lgg2.If this growth continues for another decade beyond that, china may become the world's largest economy. This paper has evaluated the likely impacts of this rapid growth on other regions. we isolate the impact of china's growth on its trading partners by examining the difference between two scenarios: one which follows the world Bank's macroeconomic forecasts for the period rggz-z}}s,and an alternative scenario in which China stagnates (while all other regional growth rates are unchanged). Due to the importance of trade elasticities and a lack of information concerning appropriate values, we assume a uniform distribution for these parameter values in each scenario. when exogs nous inputs into the model, such as trade parameters, are random variables, then model results are also random variables. we employ advanced techniques in numerical integration to estimate means and standard deviations of model results. we also employ a recently developed weHare decomposition procedure which permits detailed explanation of the sources of weHare We find that if one simply looks at net trade positions, and the likely changes in world prices, China's growth has an adverse effect on non-OECD countries. This confirms fears of those who see China's growth coming at the expense of other developing countries. However, when one looks at the entire set of effects, including changes in region-specific export and import price indices, allocative, and endowment effects, China's growth can be expected to benefit 12 of the 14 other regions. Furthermore, the gains in 11 of the 12 benefiting regions are robust to a wide distribution for trade parameter values. In contrast, the expectation of welfare losses in two regions is found to be dependent on values employed for trade parameters.
When China grows at projected levels as opposed to stagnating, we find that world trade is 4.8% higher. Chinese exports of textiles, wearing apparel, and light manufactures exhibit large increases. As a result, world prices for these commodities are driven down. In contrast, world prices for products which China tends to import such as natural resources; transport, machinery, and equipment; and services are relatively higher in 2005 when China grows. Due to product differentiation, however, the prices of Chinese exports decline signfficantly, relative to products from other regions. This results in a substantial terms of fade gain for most other countries. The net effect is that all regions except Thailand and South Asia show a mean terms of trade improvement resulting from Chinese growth. Standard deviations on terms of trade effects indicate that these predictions are robust to a wide range of trade parameters for nearly all benefiting regions.
Terms of trade losses in Thailand and South Asia, as a consequence of China's growth, stem from strong negative correlations between their net trade positions and changes in average world prices. This is hardly surprising given the similarity in trade profiles between these regions and China. What is perhaps more surprising is the important role played by allocative efficiency effects in determining non-China welfare changes. In most regions, further growth in China generates more trade, which in turn cre. ates secondary benefits due to the tendency of countries to tax traded goods more heavily, relative to their domestic counterparts. Finally, even though endowment growth rates are the same between the two scenarios, because China's emergence tends to boost factor prices in other regions, this in turn r ChanningAmdl Thomas Hertel, Betina Dimaranan, IGren Huffand Robert McDougall 533 increases the contribution of non-chinese endowment growth to welfare over the 1992-2005 period. These three effects proved to be important determinants of weHare in most regions. In fact, each of the effects is the most important effect (largest absolute value) for at least one region. Thus highlighting the importance of the weHare decomposition approach used in this paper.
In closing, we must note a key limitation of the present study. we have not been able to take account of the impact which china's growth has on international capital markets. There are two dimensions to this problem. First of all, by increasing the demands on global capital markets, china's growth is expected to benefit net creditor regions and hurt net debtor regions. This effect could be captured in a model which accounted for international capital mobility. A second dimension of this problem relates to the impact of china's growth on each region's specific porffolio of investments. Those regions which are heavily involved in the chinese economy (e.g., Tai. wan) obviously stand to gain more from its growth. However, assessment of this effect will have to await availability of an international data base on bilateral factor ownership comparable to the bilateral trade data base used in this study. 
